Responses of metabolic pathways to polycyclic aromatic compounds in flounder following oil spill in the Baltic Sea near the Estonian coast.
In January 2006 an oil spill that involved approximately 40tons of heavy fuel oil affected more than 30km of the north-west coast of Estonia. The aquatic pollution of the coastal area of the Baltic Sea was monitored by measuring the content of selected polycyclic aromatic hydrocarbons (PAHs and PAH metabolites) in flounder (Platichthys flesus trachurus Duncker). One hundred and thirty-one fish were collected: muscle and liver tissues were analyzed by high-performance liquid chromatography (HPLC); bile and urine samples were analyzed using fixed wavelengths fluorescence. Fifteen different types of PAHs were analyzed in liver and muscle, and four types of PAH metabolites were analyzed in bile and urine (2-, 3-, 4- and 5-ringed PAH metabolites represented by naphthalene, phenanthrene, pyrene and benzo(a)pyrene). Fluorescence analyses were carried out using excitation/emission wavelength pairs: 290/380, 256/380, 341/383 and 380/430nm, respectively. There was a time-dependent decrease of PAH concentrations in liver (83%), bile (82%) and urine (113%). HPLC analysis of muscle tissues demonstrated low concentrations of single PAHs, but a decrease of concentrations during the study period was not observed. During the analyses concentrations of PAH metabolites in bile and urine were compared. Liver metabolic transformation activity is believed to exceed that of the kidney but the analyses demonstrated high metabolite concentration in fish urine, particularly of 4- and 5-ring PAH metabolites. The results indicate remarkable buffer capacity of hydrodynamically active sea as well as considerable importance of kidney-urine metabolic pathways in flounder physiology.